Biogeography of arbuscular mycorrhizal fungi (Glomeromycota): a phylogenetic perspective on species distribution patterns.
Information on the biogeography of arbuscular mycorrhizal fungi (AMF) is important because this group of obligately symbiotic soil microbes is a ubiquitous and functionally critical component of terrestrial ecosystems. In this paper, we utilize a biogeography database summarizing data on AMF species distribution linked to geographic and environmental conditions to describe global distribution patterns and interpret these patterns within a phylogenetic perspective. The data were obtained from accessions in living culture collections (INVAM, CICG), species descriptions, and other published literature from 1960 to 2012. The database contains 7105 records, 6396 of them from 768 published papers and the remaining 709 from culture accessions. Glomeromycotan species were recorded in all seven continents, 87 countries, 11 biogeographical realms, and 14 biomes. The distribution of families differed among climatic zones and continents, but they, together with all genera, appear to be cosmopolitan. Distribution of AMF species shows a slight decrease from low to high latitudes, but this decrease is steeper in the southern than in the northern hemisphere. A total of 189 species is shared between ancient supercontinents Gondwana and Laurasia and 78 species are common to all climatic zones. Ninety-five species (43% of the total) have known cosmopolitan distribution, including members of all genera except Redeckera. Some species have disjunct distribution and 26% of species have been registered from only one continent. Data on AMF distribution challenge the "Everything is everywhere" hypothesis in favor of the "moderate endemicity model" for species distribution. Data from this study provide a foundation to formulate and test hypotheses of biogeographic patterns and processes in Glomeromycota.